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- Simulation results: expected sensitivity
. Case study examples

. Statistics compared with MODIS

. Statistics compared with AIRS

. Conclusions
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COMPARISON TO FORMER APPROACHES

Other instruments retrieve atmospheric parameters with
clouds. AIRS, TOMS, OMI, MOPITT successfully retrieve in the
presence of clouds

TES’s approach is somewhat different than prior approaches

1) Parameterize clouds and place the effect of these parameters
into our forward model

2) Retrieve cloud parameters like any other retrieved parameter,
with an initial guess, a priori, constraint, and Jacobians

3) Error characterization and effect of clouds on retrieved
atmospheric species is handled like any other retrieved
parameter
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TES Cloud at 500 hPa
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 Single cloud layer modeled as a Gaussian

* Absorption and scattering modeled with an

_________________________________ 420P2 effective tau discretized on a coarse frequency
orid 25 - 100 cm!

Altitude

width parameter

@“WN””
TES CLOUD PARAMETERIZATION tes

layer thickness
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Initial guess: cloud pressure = 500 mb. Cloud extinction by Brightness temperatures between observed radiance and TES cloud-firee initial guess
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Simulation set

68 simulation cases
with range of cloud
optical depth from
0.005to 15

Used scattering and non-
scattering clouds

CHARTS used for
scattering radiative
transfer calculations

Ice and water models
with spectrally
dependent extinction
and single scatter albedo

Cloud Top Pressure (mb)
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Case 1 (t37Db)

. Scattering, no noise in simulation

- Henley - Greenstein parameter of G =
0.76

- Find that cloud top pressure is well
retrievec

- Can explain difference between input
optical depth and retrieved effective
optical depth with multiple scattering
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cloud optical depth
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Case 2 (t371)

- Noise in simulated radiance, scattering

- G=0.76

- Find that cloud top pressure is well retrieved

- Note - optical depth only retrieved at 1025 cm-1

- For high clouds (300mb), optical depths greater
than 0.1 well represented

. 700mb cloud optical depths not well retrieved
when less than 1
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Additional simulations

- Original simulations approach integrates
PCLOUD and CLOUDEXT retrieval with
gas retrieval at each step

- Found that PCLOUD errors become large

- Exploring a strategy to retrieve PCLOUD
only in first step, and then retrieve
CLOUDEXT along with gas retrievals.
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An example of observations

- TES step and stare

. MODIS visible images

.- MODIS cloud top pressure
- AIRS cloud top pressure

Eldering - Aura Validation - Sept2005
11



California Institute of Technology

JPL e
wawhtés
The data sets

- TES - MODIS data

- DR EIME SIS - Cloud top pressure -

- Data averaged over 16
pixels to 5km by 8km 2.4 [PTOEES sy arie

. night
effective optical depth 1km product, daytime
in later analysis only
- AIRS - Calculate
~ V4 ‘homogeneity’ from
~ Cloud top pressure for optical depth in 5km
by 5km area

two layers in 45km
footprint

Eldering - Aura Validation - Sept2005
12



[
ge]
<
=
g
<
o
M~
-
10
o]
Y
4
=)
=]
&
<
Q
=
L
<
10
g
<
R
N
<
=)
m
b=
X
™
Y
=]
Q
>
=

)
c
@
3]

7]
f -

o
g
o)
2

T

2]

o

o]

b=
)
5
=3

<<

Pl

Jet Propulsion Laboratory
California Institute of Techn



e
o
=
o«
&
3

MYD021KM.A2004294.1550.004.200429517

Aqua MODIS Truecolor Scene
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Small OD retrievals have very
large estimated error
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= Tropics case - TES-MODIS '”W‘ee,
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Tropics case - TES-AIRS
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TES-MODIS cloud top pressure
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TES-MODIS optical depth
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AIRS upper cloud pressure s
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pressure

AIRS lower

AIRS lower cloud layer
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Statistical approach

- MODIS and AIRS CTP verified with cloud lidar

- Gather statistics on TES-MODIS cloud top
pressure differences over many observations

- Also look at variability of MODIS data over the
footprint size

- Use data when MODIS is confidently cloudy

- Use if TES cldod err is less than 10Xod and
PCLOUD error less than 100mb

Eldering - Aura Validation - Sept2005
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Al Cloud Height Retrievals
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AIRS
cloud top
pressure
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Estimated errors for TES
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Small ctp differences where
error estimates are small
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Homogeneous clouds

ALL _stare

The CIOUdS that 100 T =
TES and MODIS
characterize
similarly have
little variation
in MODIS OD
over 5km by
5km

cloud od std dev (MODIS 5x5)
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Optical depth
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Conclusions

Effective optical

retrieved effective depths consistent
cloud top pressure with MODIS

and effective optical . Radiance residual is
depth are a strict test of optical
reasonable, based on depth for TES

physics, simulations,
and differences with

MODIS

- Would like to work
with OMI team on
comparisons
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